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Method of manufacturing frit for ceramic glaze 



(54) 

(57) The present invention provides a method of 
manufacturing a frit achieving the surlace of ceramics 
which has high fine texture and brightness and is hardly 
stain d. in accordance with a method ot the present in- 
vention, materials are mixed so as to make S.Cv, 55/. 
or more. Al 2 0 3 5% or more (in which the total amount 



of SiO, and AljjOg being made 60-85%). alkaline earth 
metal oxide(s) 2-20%. ZnO 2-15%. alkaline metal oxide 
(s) 2-7%, B2O 3 0-5%. TiO z and/or Zi0 2 0-4% and MoO a 
0-3% in terms ol the ratio by weight ot the oxides. The 
resulting mixlure is melted at 1450-1650»C. The molten 
substance is quickly cooled at a cooling rate of 
600-1 500 o C/second. 
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Description 

Background ot the Invention 
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^ 2S eVe™he e So^ve" often happens that, in the case ot tableware, cooking devices and sanrtary ware. 

to small prts. pinholes, pigskin, etc. existing on me su b removed by me ans ot washing, 

whereby the dirt builds up little by little glaze so that an antibacterial 
^005, . There is a ^ 

action is given to the surtace oi me ceramic* w. y adherence ot dirt as well as the easy removal 

there is no direct Jj""^^^ coating on the surlace ot ceramic 

oi the dirt In the meanwhrte, a method of "P^B a g ™£ 3 Relieved to be quite effective but, in the method, a 
^ U ":r Pt ^*X^™S£V™ SSSip onto the surface o, the pre-fired product and there 

[0 006, When the ad hereddirt js ^ -J^^SST^^S studied up to now are to specify the glaze 
detergent and. therefore most ^ the g "^^IS??. composition which is resistant to detergents is spec- 
compositions for preventing the that the d j rt is har dly adhered or the adhered dirt is easily 
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ware and tiles. 
Summary ot the Invention 



,0007] Under such circumstances, the P»~"~£ ™J ^S^J^^S^ 
nigh degree of smoothness .fine tenure and ^J^^^CSLw hereof have found such a surlace 
Z^ZKSSX*™ v- els f ri, manufactured under a specie condKion used as a glaze 

wher upon the present invention has man u1acturing a frit for ceramic glaze, characterized in that 

[0 008] Thus, the P-sent ^ ^ tota| 9 amount o1 S I0 2 and 
materlate are m«ed «^^ 8 ^^^0%. ZnO 2-15%. aikaline metal oxide(s) 2-7%. B 2 O a 0-5% TO 
being made 60-85 ^ a ™ e e ^ n .™ rms oJ tne ' ratio by weight of the oxides, then the resulting mixture is melted at 

ond. 

45 Briet Description ot the Drawings 

.0009] Fig. 1 is a graph show^g the result of the measurement of the surlace roughness of test pieces (specimens) 

^e result of the measurement ot the surface roughness of specimens of the rite 
50 Pi"] 8 Hg^Ta grfph showing the result of the measurement of the surface roughness of specimens of the sanitary 

^ 2 f I a R 9 "p S h U s S ho d wing the result of the measurement ot the surlace roughness of specimens of the sanKary 

ware where a trit W was used. 

55 

Detailed Description ot the Inv ntion 

[0 013] in accordance wtth a manu.acturing method of the present invention, a frit in which SiO, is 55% or more. 
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mn , fl fin which th total amount of SiO z and Al 2 0 3 being 60-85%). alkaline earth metal >°* id ;*e>^ ar 
A Sff n ^sVa^nne letal oxide(s) is/are 2-7%, B 2 0 3 is 0-5% T.0 2 and/or ZrC 2 are/is 0-4% and Mo0 3 Is 
SSS, ^SZw CZZ* Wi«h regard to the a.ka.fne earth metal oxide(s). M 9 C. CaO, SrO. BaO. etc. can 

ot the weight ratio thereol will be d ^7 ib « d .^ 1o ''° V ^ u 1und amental components which are networkformer 

(n. 1e*ta,. and bnj*. «ot g£. ^SX^xL „ nd b , i9h „ ess „, , h agl.z. ley., ... algnilioen.ly de.eriore.ed. 
™ ' a *°" » »nJ r -6%. d~«, 

oS",ri" 

,£,,9, The alkaline »*• • £ ^^SltoL, o*id.,s> is Md to 2-7% 

uansparent and glossy glaze layer. The rea son afry mrwo oy s „ ^ ochlovea 

:r -jr.? ™;: ^i^csciiS£iri - — - - * 

pinholes and pigskin a,, ap. lo per ..rate >in *. glaze Jgwj tKe , Blte „ „, is 

ETd , 0 ^'L^^^"~«y o?,he glaze aign.,can,» P»e, Pinholes 

and pigskin are apl to g. rrrerale In « e the chemlcs , ^ ,„ „, ,„a glaze, the reason «hy 
|0021] Both TiOj and z^, are m. ™ ^ , he amoun , 0 , .«,., „ Both axc.ada 4%. eryetalllzalion 

is deteriorated. . . f . texture 0 f the glaze surface. The reason why the 

, 0022 , of ^ 9la2e tums 

ratio by weight of Mo0 3 isiimnea 10 u ore ■ Droducts is deteriorated when it is used as a glaze, 
yellowish brown whereby J»JJ«2£IS veryTmpo^nt n ie present invention. Generally, the frit used in the 

Ec^ 

ro024V°Ho C wever in the method of manufacturing a fri, according to the present invention, the material mixture is 
1 f i , ,^r iiiso-C The reason tor such a limitation will be explained as hereunder. 

melted at .USD C-165C C The reasco manuta cture a frit which can achieve a glaze layer hav.ng 

,0026] The objectives irt the present inventus used a6 a ajJ men1ioned abov e. For such 

superior smoothness and fine i texture and ^mucn wig manufacture of the frit. It the non- 

objectrves. it is not «TZZZZ*«*s to the glaze is insufficient upon firing the 

melted materials reman in the , it d ' s f°^'"8 i « Qeneratin g the bubbles during dissolving in the glaze where- 

ceramics whereby developing blisters on the »uriece or gene rat ing t necessary to melt the materials 

O pon a detective surface is resulted. In ^^T^^^^ZZ remain in the manufacture of the frit, 
at such a high temperature that non-melted materials ^ \ he .^ W jn X ;Tesent invention is specified as high as 1450>C 
Tnatis^ .SSO'C < or m P e„ in9 the materials in the 

[0026J in the present invention J,m«at,on^ 
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a « « olaz In ord r 1o make the cooling rate i500«C/second or faster, a method wher a molten 
troubles wh n us d as a glaz In ord ^ r to ^na g ^ ro||s rotatl a , a h)gh speed are used, 

substance is poured into HquicT nitroge «v ■ ' ™™ a ™* r ® Jj. h B v|ew of indust(y or economy. Another method where 
etc. may be thinkable although such m f°^'^ P c '^^ me 7 hod> h is n cessary to coo.the melted 
coolingwithrollandc^ 

"rcoCron iZer SZZZZL ** and water qu^ ■ * recommended that the substance alter 

rol.-coo.ed sha.. be ^^Z^ZT^Zi^e 1000 ppm or less in terms of SO* The reason is that 
[00281 It is '^commended that ^e suHu ox^ 

suHur oxidas react ^^S^^^SJSSSS. and soda-gypsum and such decomposab.e corn- 
are easily decomposed at high tempe ature suc " q tne bubbles or to part j a ||y lowerthe surface tension 
pounds are decomposed during the fmng erf the gtaze to 9^ate i5 P signir c an t. y induced. Incidentally, 
of th glaze whereby generation of pjs . P'nhcles P likely become lower and have a de- 
when the SO s concentration e xceeds 1000 ' p ^' ^^^.i. Bnd J can rather results in an unfavorable 

rise ^^r^^^^™^ — - ^ ^ * 

rSr-rdertoachieve^ 

easify removed. I * «" «*r "* * generate such fine defects on the 

to be smooth and has excellent trie texiure " 8 atmosphere of the firing furnace tor ceramics. 

SL'^Sio cereeT^uC. ft. dL.ad «■»- cerem* p.oduc, -» echoed. 
Description of the Preferred Embodiment 
so [0031] Embodiments of the present invention wiH now be iOustrated by way of the Examp.es. 

Example 1 . 

^ chn«n in Table 1 and Table 2 in such a manner that the ratio by weight of SiO^ 
[0032] Raw materials were mixed asj hown n Table a ^ ab ^ and MoQ ^ ^ as de fined by 

A. 2 0, a.ka..ne earth ^JJJ^ EE^^S^J defined by ^present invention and the 

sar^^^" ° f ,rK '- l which were separate ,rom ,he method of the present invention were 

[OuSrAnalyzedcompo.hion.meningtemperature^ 

in Table 1 and Table 2. preparing agents as shown in Table 1 and Table 2 to prepare 

[0035] Each of the '"-^K^SS amo^ of water and the mixture was ground using a ball mill to 
a glaze. To the glaze was P'^^"^ prepared by using im C and frit H (hereinafter called slip C 

f 24 hours and the highest temperature at 1 240°C. 
Test for evaluation of properties. 
1 ) Fine texture of the surface of glaze layer 

was observed with a msenJ.er ol a ■ngnnyng P°"" °< » f ' 9 ™^* , s0ng on „e surlace and tager (tun .he 
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by counting the total numbers of pigskin, pinholes and pits. 
CRITERIA 
S [0038] 

Fine texture is normal (A), when the total numbers are 21-100/cm 2 
Fine tSure is poor (X), when the total numbers are 101/cm* or more 

10 2 ) Smoothness of the surface of glaze layer 

75 according to the lollowing criteria. 
CRITERIA 
[0040] 

™^ 

Snefsfe^ 

3) Transparency of the surface of the glaze layer 

,0041] Wfth regard to the transparency, degree of a tone o, color of the body observed through the glaze layer was 
evaluated according to the following critena. 

CRITERIA 
[0042] 

„™ i* aood (o) when the degree of the color tone of the body therethrough is high 

SEES p- * • ^ the de9ree of the co,or xone :' ,here,hrou9 

^rans^ency is norma. (A), when the state is between the above two 

4) Brightness of the surface of the glaze layer 

[0043] w H hregardtothebrightness,eva.uationwascarriedoutaccordin 9 tothefo..owin9criteriainthesamemanner 
as the case ol smoothness. 
CRITERIA 
[0044] 

. , , 0 x whGn outlines of the fluorescent lamp image are clearly observed 

BrSnS: : SSS^Sl are considerably blurred and the f.uoreecent lamp image . noted as - 

BHghtness^s normal (A), when the state is between the above two 
5) Unevenness of the surface of the glaze layer 
ss ,00451 Unevenness was evaluated according to the following criter* depending upon the degree of unevenness on 
the gle surface w h en the specimen was slanted and the g,aze surface was observed. 



20 



25 



30 



AO 



AS 



5 



EP 1 083 155 A1 



CRITERIA 



[0046] 



s Good (o): when the unevenness is not or hardly observed 

Normal (A): when the unevenness is slightly observed 

Poor (X): when much unevenness is observed 
6) Degree of removal easiness of dirt from the surface of glaze layer 

10 rnodTl The dearee of removal easiness of the dirt adhered on the surface of the glaze layer was evalualed according 
Stolen cZZ .after marked on the surface using a commercially available so.vent .nk marker and after 30 
seronHen 3-5 ^ter drops were dropped thereon, followed by wiping off the mark.ng wrth a dry doth. 

is CRITERIA 
[0048] 

Degree of removal easiness of dirt is good (o), when the marking is able to be removed very easily and the dirt 
D^ToUerSva. easiness ol dirt is poor (X), when the marking is hardly removed o, even i removed, dirt 
oTgr^Tremoval easiness of dirt is norma. (A), when the state is between the above two 
25 7) Total evaluation 
[0049] 

Very good:© 

30 More or less improved as compared with the conventional products: A 

No improvement noted as compared with the conventional products: x 

, -ru of the surface of the specimens of the tile using the frit E of the present invention was measured 

[0 050] manufactured by Kosaka Kenkyusho). Conditions tor the meas- 

urement of the suriace i g i tran5Verse magnification: 10. The result of the measurement is shown in Fig. 

? ; F7c£^ meaiurLent of the surface roughness of the specimen using frit L of Comparative 

<o pZ?F<onZ compa'son of both, It is noted that the smoothness of the surface of the specimen using the frit of 
the present invention is superior. 



Example 2. 



45 rooS21 As shown in Table 3 and Table 4, the materials were mixed in such a manner thalthe ratio by weight o <S,0* 
A. O alMine eTrth metal oxides. ZnO. alkaline metal oxides. B0» TrO s , ZrO, and Mo0 3 was as defined by the 

0 sl'r* ^en°ion The mixture was melted under the melting condition as defined by the present ,nvent»nj and the 
resutting meted mixture was rapidly cooled(ouenched) at the cooling rate as defined by the present invention whereby 

so l^^cL^ZZTS^ frit U-X which were separate from the method of the present invention were 

%S^Z£L composite, me«ing temperature, cooling rate and appearance of those ^2 kinds of frK are shown 

loowT Ea* If To tit was compounded with the glaze preparing agents as shown in Table 3 and Table A to prepar 

1 S. To the ola z e was added a predetermined amount of water and the mixture was ground using a ball mill to 
251 1 Jio The slip was applied to the pieces of the cast molded raw body for sanitary ware and fired .n a f.rmg 

I'^eM o MB hour uX the'condition of the highest temperature of 11 80'C for 90 minutes of the retent.cn .me 
0056] The ^feslngglazedspecimenwasevaluatedaccordingtothesamenemsbythesam methods as ment.oned 
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in Exampl 1 - cn *rimpn made ot the trit R of the present invention was measured by the same 

[ °°!5h 8U £SlEfn££^^ in 3- For comparison, the result o, the meas- 

method as n Example Jhe > ™ m Comparative Example is shown in Fig. 4. 

SET Rom SSS&lt^C^ ^e smoothness o, the surface ot the specimen using theM ol the 
present invention is superior. 

Table 1 
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Frit No. 

Analytical 
Composition ot 
Frit 

Si0 2 
Al 2 0 3 
MgO 
CaO 

SrO 

Li 2 0 

BaO 
Na z O 

K 2 0 
B 2 0 3 
2r0 2 

Ti6 2 

ZnO 
MoQ 3 

' Total 



SOg(ppm) 



Melting 
Temperature 

( C C) 
Cooling Rate 

(°C/sec) 



Appearance ol 
Frit 



Glaze Preparing 
Agents 



Frit 
Feldspar 
Kaolin 
(wt%) 



Smoothness 
Fine texture 
Transparency 
Brightness 
Unevenness 



Examples 



60.9 
5.2 
1.9 

10.2 

3.5 
1.1 
1.2 
4.1 

1.1 
1 0 
9.9 



100.1 



73B 



1500 



800 



Flakes 
Transparent 



85 
10 
5 



O 
O 

o 

A 
O 



B 



64.2 
5.5 
2.2 

10.2 

3.0 
1.3 

3.8 

1.1 

1.8 
5.6 



99.9 



156 



1500 



800 



Fine Granules 
Transparent 



85 
10 
5 



O 
O 

o 
o 
o 



70.2 
5.3 
2.0 

10.0 

1.3 
1.1 
1.3 
4.0 

1.2 
1.1 
2.5 



100.0 



466 



1600 



1000 



Flakes 
Transparent 



88 
7 
5 



A 
O 

o 
o 
o 



55.1 
8.3 
2.5 
5.1 
3.1 
1.1 

1.9 
5.1 
3.4 



14.4 



100.0 



395 



1480 



1350 



63.2 
8.1 
2.5 
5.3 
3.0 



2.2 
3.0 
3.3 



2.2 
1.0 



99.9 



518 



1540 



1000 



Granules 
Transparent 



80 
14 
6 



O 
O 

o 
o 
o 



68.9 
5.0 
2.3 
5.3 
3.0 

0.8 
0.9 
4.9 
3.7 



5.1 



99.9 



323 



1580 



900 



Flakes I Flakes 
Transparent I Transparent 



85 
10 
5 



88 
7 
5 



O 
O 
O 
O 
O 



o 

A 
O 
A 
O 
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Table 1 (continued) 



s 



10 



, : — " " (% by weight) 




Examples 






Glaze Preparing 
Agents 














Resistance to 
Staining 


b 


O 


O 


o 


o 


o 


Total Evaluation 


O 


© 


o 


© 


© 


o 



15 



25 



30 



35 



40 



AS 



, " ~ (% by weight) 




Examples 




Comparative 


Examples 




Frit No. 


G 


H 


1 


_ J 


K | 


L 


Analytical 
Composition ot 

Frit 
pin 














Si0 2 
Al 2 0 3 
MgO 
CaO 
SrO 
Li 2 0 
BaO 
Na 2 0 
K 2 0 
B 2 O a 
Zr0 2 
Ti0 2 
ZnO 
MoOg 


60.8 
9.9 

6.9 

2.1 

1.9 
4.0 
3.6 
16 

8.1 
1.0 


61.1 
10.2 

7.2 

2.2 

1.1 
4.2 
5.0 
1.8 
1.0 
6.1 


52.1 
10.0 

I. 9 

II. 9 
1.8 
3.1 
1.0 
1.3 
4.0 
1.1 
1.2 
0.9 
9.7 


59.6 
5.2 
2.2 
5.6 

3.2 
0.8 
0.9 
4.2 
6.9 
1.2 
1.0 
8.9 


64.0 1 
4.1 

2.2 1 
9.7 
1.8 
3.2 

0.8 

3.7 j 
4.2 ] 
4.5 


64.8 
8.2 
1.7 
5.8 

1.8 
2.1 
2.2 
5.1 
3.1 


Total 


100.0 


99.9 


100.0 


99.9 


100.1 


100.0 


SQ 3 (ppm) 


125 


362 


278 


346 


1595 


1240 


Melting 
Temperature (°C) 
Cooling Rate (°C/ 
sec) 


1520 
700 


1560 
700 


1400 
1300 


1450 
900 


1500 
500 


1 1560 
1000 


Appearance ot 
Frit 


Fine 

Particles 
Transparent 


Flakes 
Transparent 


Bulks 
White/ opaque 


Flakes 
Transparent 


Thick 

Flakes 
Transparent 


I Flakes 
I Transparent 


Glaze Preparing 
Agents 

Frit 
Feldspar 
Kaolin 
(wt%) 


85 
10 
5 


85 
10 
5 










80 
14 
6 


85 
10 
5 


85 
5 


1 85 
10 

5 


Smoothness 


O 


O 


X 


A 


A 


I A 
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Table 2 (continued) 



£ 



10 



IS 



, : " ~~ (% by weight) 




Exampl s 


Comparative 


Examples 




Glaze Preparing 
Agents 














Fine texture 
Transparency 
Brightness 
Unevenness 
Resistance to 
Staining 


i 

jo O 0 O 0 

i 

i 


t 

jo 0 O < 0 

j 
i 


X 
X 

i X 
X 
X 


A 

A 
A 
X 
X 


A 
O 
x 
X 
X 


A 
O 
A 
A 


Total Evaluation 


® 


o 


x 


A 


X 


A 



Table 3 





■ — " ' ~ (% by weight) | 


20 




Examples 








Frit No. 


M 


N 


O 


P 


Q 


R j 


25 


Analytical 
Composition of 
Frit 














30 
35 
AO 


Si0 2 
AfeOg 
MgO 
CaO 
SrO 
LfeO 
Na 2 0 
K z O 
BgOa 
Zr0 2 
Ti0 2 
ZnO 
M0O3 


55.3 
9.5 

12.0 
2.8 
0.7 
2.7 

0.9 

14.9 
1.0 


60.4 
10.0 

2.2 

6.5 

2.9 

1.3 

1.7 

3.8 | 
1.1 
10.5 


65.1 
10.2 
2.1 
9.8 

1.2 
0.9 
3.6 

1.1 

5.8 


64.8 
10.3 

5.1 
2.B 

2.2 
4.4 
3.5 

6.9 


64.9 
9.7 

5.0 
3.5 

1.9 
4.9 
3.1 

5.9 
1.1 


69.6 | 
5.3 

2.4 I 

0.9 

17 

3.9 

8.2 


Total 


99.9 


99.9 


99.9 


100.1 


100.0 


99.9 | 




S0 3 (ppm) 


97 


255 


825 


297 


497 


529 J 


AS 


Melting 
Temperature 

(°C) 
Cooling Rate 

( D C/sec) 


1480 
650 


1520 
700 


1600 
900 


1610 
BOO 


1610 
800 


1610 | 
BOO j 


so 


Appearance o1 
Frit 


Fine Particles 
Transparent 


Flakes 
Transparent 


Flakes 
Transparent 


Flakes 
Transparent 


Fine Particles 
Transparent 


Flakes 1 
Transparent | 




Glaze Preparing 
Agents 














ss 


Frit 
Feldspar 


65 
23 


75 
10 


75 
10 


75 
10 


75 
10 


80 j 
5 j 



9 



EP1 083 155 A1 



Table 3 (continued) 



5 



10 



{% by weight) 




Examples 






Glaze Preparing 














nyci no 














Quartz 


. . • — 

5 


O 


E 

o 


5 


5 


5 


wnning 


2 


4 


A 


4 


4 


4 


Zn-oxide 




1 


1 


1 


1 


1 


Kaolin (wt%) 


5 


5 


5 


6 


c 


5 


Smoothness 


O 


O 


A 


O 


o 


O 


Fine texture 


O 


O 


O 


O 


o 


o 


Transparency 


A 


O 


O 


O 


o 


o 


Brightness 
Unevenness 


O 
O 


O 
O 


O 
O 


o 
o 


o 
o 


A 
O 


Resistance to 


O 


o 


O 


o 


o 


O 


Staining 














Total Evaluation 


! O 


© 


o 


© 


© 


O 



Table 4 



25 


(% by weight) 






Examples 




Comparativ 


e Examples 






Frit No. 


S 


T 


U 


V 


W 


X 


30 


Analytical 
Composition ot Frit 














35 
40 
45 


Si0 2 
Al 2 0 3 
MgO 
CaO 
SrO 
Li 2 0 
Na 2 0 
KgO 
B 2 O a 
Zr0 2 
Ti0 2 
ZnO 
MoO a 


70.1 
7.6 

8.1 
1.9 
1.1 
1.5 
2.3 
0.9 

1.3 
4.2 
0.9 


69.7 
7.7 

8.0 

0.9 
3.6 
3.2 
2.2 
0.9 
3.7 


60.1 

10.0 

1.9 

9.9 

2.8 

2.1 

2.0 

4.0 

1.0 
1.2 
4.9 


65.2 
10.0 

2.6 

8.9 

1.6 

0.7 

3.6 j 
7.4 


54.6 
10.2 
2.2 
9.9 

2.4 
2.8 

17.9 


75.2 
11.4 
1.7 
4.8 

1.5 
3.8 
1.7 




Total 


99.9 


99.9 


99.9 


100.0 


100.0 


100.1 




S0 3 (ppm) 


296 


48 


849 


374 


1278 


1156 




Melting 


1620 


1620 


1400 


1580 


1480 


1610 


SO 


Temperature (°C) 
Cooling Rate (°C/ 
sec) 


1000 


1450 


800 


1000 


500 


1450 


55 


Appearance ot Frit 


Flakes 
Transparent 


Bulks 
Transpar nt 


Flakes 
White/opaq 


Flakes 
Transparent 


Thick Flakes 
Transparent 


Blocks 
Transparent 








ue 
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Table 4 (continued) 



(% by weight) 




Examples 


Comparativ 


e Examples 




Glaze Preparing 














Agents 












— 


Frit 


80 


60 


75 


75 


65 


80 


Feldspar 


5 


5 


10 


10 


23 


5 


Quartz 


E 

o 


c. 

w 


5 


5 \ 


5 


5 


.vv i urn iy 


4 


4 


4 


4 


2 


4 
1 


Zn-oxide 


1 


1 




1 






Kaolin (wt%) 


5 


5 


6 


5 


5 


5 


Smoothness 


O 


O 


X 


A 


A 


A 


Fine texture 


O 


O 


X 


A 


A 


O 


Transparency 


o 


O 


X 


A 


A 


A 
A 


Brightness 
Unevenness 


o 

A 


O 
O 


X 
X 


O 
X 


X 

o 


A 


Resistance to 


O 


O 


X 


X 


X 


A 


Staining 














Total Evaluation 


O 


© 


x 


A 


A 


A 



10 



75 



20 



25 



T00591 As apparent Irom the Examples, the glazed ceramic products using the glaze conta.nmg the frit prepared by 
th oresent invention are excellent in smoothness, fine texture, transparency and brightness in comparison with the 
conventional glazed ceramic surtaces and have significantly better resistance to dirt being hardly sta.ned and, even if 
stained, the dirt can be easily washed off. 



30 



35 



40 



45 



50 



Claims 

1 A method of the manufacturing a frit for ceramic glaze, characterized in that materials are mixed so as to make 
" SiOo 55% or more, AI 2 O a 5% or more (in which the total amount of S0 2 and AI 2 Q 3 being made 60-85%). a^alme 

earth metal oxide(s) 2-20%, ZnO 2-15%, alkaline metal oxide(s) 2-7%. B 2 0 3 0-5%. Ti0 2 and/or ZrC^ 0-4% and 
MoO 0-3% in terms of the ratio by weight of the oxides, then the resulting mixture is melted at 1450-1650°C and 
the molten substance is quickly cooled at a cooling rate of 600-1 500*C/second. 

2 The method of manufacturing a frit for ceramic glaze according to claim 1 , wherein a quick cooling of the rnolten 
substance is carried out by cooling the molten substance with a water-cooling roll down to an extent of 1000 C or 
lower and then by spraying water thereto or by dipping h into water. 

3. The method of manufacturing a frit for ceramic glaze according to claim 1 or 2. wherein the sulfur content in terms 

f S0 3 in the resulting frit is 1000 ppm or less. 

4. A frit for ceramic glaze which is prepared by the method mentioned in any of claims 1-3. 

5. A method of manufacturing glazed ceramics, characterized in that a glaze containing the frit mentioned in claim 4 
as a base is applied to ceramics. 

6. A glazed ceramics prepared by the method mentioned in claim 5. 
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Fig.1 



10 







J. 





Fig. 2 



no 







jL 

£ -Hmrnh- 





Fig.3 o 



10 







1 

£ -Hmmh- 





Fig.4 



10 



EP1 0831 55 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 40 2467 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



US 5 264 398 A (THOMETZEK PETER ET AL) 
23 November 1993 (1993-11-23) 

* column 3, line 52 - line 54; claims; 
examples 1,3.4 * 

EP 0 303 402 A (1NAX CORP) 
15 February 1989 (1989-02-15) 

* page 4, line 40 - line 43; claims; 
example 3 * 

SPRECHSAAL FUR KERAMIK , GLAS, BAUSTOFFE , 
vol. 118, no. 2, February 1985 (1985-02), 
pages 133-142, XP002154956 
VERLAG DES SPRECHSAAL MULLER UND SCHMIDT. 
C0BURG- , DE 

* page 142, left-hand column - middle 
column * 

US 4 340 645 A (0'CONOR EUGENE F) 
20 July 1982 (1982-07-20) 

* claims; examples * 

DATABASE WPI 

Section Ch, Week 199346 

Derwent Publications Ltd., London, GB; 

Class L02, AN 1993-366248 

XP002154957 

& SU 1 772 101 A (UNIV GEORG), 
30 October 1992 (1992-10-30) 

* abstract * 

US 4 540 671 A (K0ND0 KAZUO ET AL) 
10 September 1985 (1985-09-10) 

* claims; examples * 



The present search report has been drawn up tor an claims 



-6 



-6 



1-6 



C03C8/04 



1-6 



1-6 



1-6 



PianoltMich 

THE HAGUE 



Date of ccmptfltbn of the «arcn 



11 December 2000 



TECHMCAL FIELDS 
SEARCHED (lrtXL7> 



C03C 



Van Bommel , L 



CATEGORY OF CITED DOCUMENTS 

X • particularly retevem » taken alone 

Y * particularly relevant It combined with another 

* document of the same category 
A : technological background 
O • non-wrtiten disclosure 
P: intermediate document 



T : theory cm principle underlying the Invention 
E : earlier palenl document, but published on. or 

after the TMtng oate 
D : document cied in the application 
L : document cSed lor other reasons 

A ■ number o1 The sa me patent TamTv. corresponding 
document 



13 



EP1 083 155 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 40 2467 



■>«.«*. natenl family members relating to the paiew documents cited in the above-mentioned European search report. 



Patent document 
cited In search report 



Publication 
dale 



US 5264398 A 



23-11-1993 



EP 0303402 A 15-02-1989 



US 4340645 A 20-07-1982 



SU 1772101 A 30-10- 1992 
US~4540671 A 10-09-1985 



i 



Patent farrtly 
member<6) 



IT 
EP 
MX 

JP 
JP 
JP 
JP 
JP 
JP 
DE 
DE 
ES 
KR 



1251175 B 
0527402 A 
9204544 A 



1042340 
1742307 
4032781 
1042342 
1742308 
4032782 
3877278 
3877278 
2037836 
9103251 



CA 
DE 
EP 



1193287 A 
3260450 D 
0065205 A 



NONE 

JP 
JP 
JP 



1611372 C 
59092943 A 
63031422 B 



For more details about this annex : see Official Journal of the European Patent Office, Mo. 12/82 



Publication 
date 



04-05-1995 
17-02-1993 
01-02-1993 



14- 02-1989 

15- 03-1993 
01-06-1992 

14- 02-1989 

15- 03-1993 
01-06-1992 
18-02-1993 
06-05-1993 
01-07-1993 
25-05-1991 



10-09-1985 
30-08-1984 
24-11-1982 



30-07-1991 
29-05-1984 
23-06-1988 



14 



